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This study explored the role of threat and contamination-related associations in spider phobia. Treatment-seeking (n = 60) and non-phobic (n = 30) individuals completed threat and disgust-related Implicit Association Tests (IATs). Phobic individuals were assessed before and after one session of 2.5 hrs in vivo exposure.  To differentiate actual treatment effects from test-retest effects on the IAT, half of the phobic individuals completed the IAT twice before treatment. Results showed that: 1) threat and contamination associations similarly distinguished between phobic and non-phobic participants on self-reports and IATs; 2) only self-reported threat associations incrementally predicted participants’ overt avoidance behavior next to self-reported global affective associations; 3) self-reported associations were significantly reduced following treatment; 4) IAT-effects showed no significant reduction following treatment, and no evidence was found for an additional treatment-induced change over and above test-retest effects.
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Beyond Fear and Disgust: The Role of  (Automatic) Contamination-related Associations in Spider Phobia.

Traditionally small animal fears, like fear of spiders, have been conceptualized in terms of a predator-defense mechanism, functioning to avoid being attacked or physically harmed (Öhman, Dimberg, & Öst, 1985). More recently fear of spiders has also been linked with disease-avoidance (e.g., Matchett & Davey, 1991; de Jong, Peters, & Vanderhallen, 2002). Meanwhile, fear rather than disgust seems to be the prevalent emotion in spider distress (e.g., Sawchuk et al., 2002; Thorpe & Salkovskis, 1998) leading some researchers to conclude that a disease-avoidance conceptualization of spider distress is inappropriate (Edwards & Salkovskis, 2006). 
However, the disease-avoidance conceptualization of spider distress does not dispute that fear is the dominant response, but implies that the focus of the fear is related to unwanted contact with a disgusting object rather than to physical harm (e.g., van Overveld, de Jong, & Peters, 2006). Fear may result from the expectation of a disgust-related as well as from a harm-related catastrophe. In line with this, de Jong et al. (2002) found that sensitivity to contagion was the single best predictor of elicited fear during spider imagery. Because the emotions of fear and disgust thus seem to be partly confounded (see also Woody & Teachman, 2002), research into the (unique) contribution of these emotions to spider distress cannot reveal why spider phobic individuals are actually distressed by spiders. To answer that question we should step beyond the emotional expressions of fear and disgust and explore how spiders are mentally represented. That is, what kind of catastrophe or negative attributes do spider phobic individuals associate with spiders?
Traditionally such associations and beliefs are addressed using self-report measures (e.g., Arntz, Lavy, van den Berg, & van Rijsoort, 1993). Recently however, researchers have started complementing self-report measures with indirect measures of automatic associations. Indirect measures use task performance rather than verbal reports to infer the associations of interest and may therefore capture associations that are difficult to verbalize while at the same being less susceptible to self-presentational concerns and experimental demand. Teachman, Gregg and Woody (2001) were the first to apply indirect measures to explore automatic spider-related associations. They used the Implicit Association Test (IAT; Greenwald, McGhee, & Schwarz, 1998) to assess multiple evaluative associations with spiders and snakes in spider and snake phobic individuals. Their results suggest that automatic disgust and danger associations differentiate between both phobic groups. In a subsequent study, Teachman and Woody (2003) also found that spider disgust-related IAT-effects were significantly reduced following exposure treatment. These findings suggest that automatic spider-disgust associations are involved in spider distress.
However, there are two reasons why it would be important to further examine this issue. Firstly, IAT-effects partly reflect associations toward the contrast that is used. Teachman et al. (2001) and Teachman and Woody (2003) used snakes as the contrast category because snakes and spiders share a comparably negative societal connotation. Yet, to interpret what it means if you find that, for instance, spiders are more strongly associated with disgust than are snakes, you will need to know how disgusting snakes are. If snakes are not or hardly associated with disgust, then the spider-disgust association doesn’t need to be strong at all to obtain this effect. As there may be strong individual differences in the extent to which snakes are associated with disgust, this category provides no unequivocal anchor against which to interpret the IAT-effects. The second issue concerns the absence of a (phobic) no-treatment control group. Even though Teachman & Woody (2003) used a control task that remained stable over the course of treatment, it cannot be ruled out that the changes on the spider-related IAT are due to test-retest (e.g., learning) effects rather than to treatment specific effects (cf. Thorpe & Salkovskis, 1997). 
This study aimed to more comprehensively assess the role of (automatic) threat and contamination-related associations in spider phobia. These associations were assessed in phobic and non-phobic individuals using self-report measures and IATs. To provide more unequivocal anchors against which to interpret the IAT-effects we employed contrast categories that are prototypical of the attribute dimension we aimed to assess. We used ‘maggots’ and ‘weapons’ as the contrast categories to assess disgust/contamination-related and threat/harm-related associations, respectively. The idea was that if spiders are found to be more strongly associated with ‘dirty’ or ‘threatening’ than a prototypically dirty or threatening contrast (i.e., maggots or weapons), then spiders must be quite strongly associated with that attribute. According to this reasoning these prototypical contrasts should allow for a more straightforward interpretation of the effects.   
The malleability of these associations was explored over the course of a one-session exposure in vivo treatment. If (automatic) threat and contamination-related associations are involved in spider phobia, a successful treatment is expected to be accompanied by a reduction in the strength of these associations. To control for test-retest effects on the IAT half of the phobic individuals completed the IAT twice before receiving treatment. No self-report measures were included at retest because, due to people’s tendency to answer consistently, it seems unlikely that retest effects would emerge even if they exist. In addition, several studies have shown that self-reports of spider fear and the BAT remain stable over a waiting period (e.g., Thorpe & Salkovskis, 1997; Dewis et al., 2001). Therefore, together with pragmatic considerations concerning time and participant burden, only the IAT was included at retest.
Method
Participants
Participants were 60 spider phobic (82% female) and 30 non-phobic (86% female) individuals that were matched in terms of age, educational level, and sex (see Table 1 for details). As part of larger ongoing project on spider fear at the University of Groningen, all participants were recruited through advertisements in local media, indicating that our department offers free treatment against spider phobia for individuals who are willing to participate in scientific research. The mean SPQ-score for the high-fearful participants was 20.6 (SD = 4.5), which is comparable to that of other exposure treatment studies (e.g., Teachman & Woody, 2003, M = 19.7). 
Measures
Implicit Association Test. The IAT is a computerized reaction time task that measures to what extent two target categories are associated with two attribute categories. Participants were instructed to sort stimuli that appeared in the middle of a computer screen as fast as possible to the appropriate superordinate category by pressing either a left or a right response key on an unmarked response box. Each participant completed a threat (threat IAT) and a contamination-related IAT (dirty IAT), which were designed on the basis of pilot studies (Huijding, 2005). For the threat IAT the target categories were spiders and weapons, and the attribute categories were threatening and not-threatening. For the dirty IAT the target categories were spiders and maggots, and the attribute categories were dirty and not-dirty. Note that the attribute categories in the IAT usually comprise of polar opposites (e.g. disgusting-appealing). However, an absence of strong associations with ‘dirty’ does not necessarily imply the existence of associations with the opposite (e.g., appealing). Therefore, we used not-threatening and not-dirty as opposites instead, each comprising of neutral exemplar stimuli, as there are no more obvious stimuli available. Following Teachman et al. (2001) and Teachman and Woody (2003) the target stimuli were pictures and attribute stimuli were words. Each category consisted of 3 exemplar stimuli (see the Appendix). The IAT consisted of seven phases: (1) practice sorting target stimuli; (2) practice sorting attribute stimuli; (3) practice combined sorting of all stimuli; (4) critical combined sorting of all stimuli; (5) practice sorting target stimuli with reverse response requirements; (6) practice combined sorting with reversed response requirements for the target; (7) critical combined sorting with reversed response requirements for the target. 
Each stimulus was presented 4 times in practice blocks 1, 2 and 5 (24 trials), once during practice blocks 3 and 5 (24 trials), and 6 times during the critical blocks 4 and 6 (72 trials). Before each block, written instructions were presented on screen. During the task the labels of the categories assigned to the left and right key were presented in the upper left and right corners of the screen, respectively. Following a correct response the stimulus was immediately replaced by a fixation dot in the middle of the screen, which was replaced by the next stimulus after 500 ms. Following an incorrect response the Dutch word “FOUT” [false] appeared shortly above the stimulus. Meanwhile, the stimulus remained on the screen until the correct answer was given. 
The order of IATs (threat IAT or dirty IAT first) was counterbalanced across participants. To minimize between-subject variation, all participants started with the a priori compatible response assignment for spider fearful individuals (i.e., spiders + dirty, maggots + not dirty, and spiders + threatening, weapons + not threatening) (cf. Karpinski & Hilton, 2001). Note however, that this precludes a direct comparison of IAT effect sizes with studies that do counterbalance block order.
Self-report measures
To assess self-reported fear of spiders we used the Spider Phobia Questionnaire (SPQ: Klorman, Weerts, Hastings, Melamed, & Lang, 1974; Muris & Merckelbach, 1996). The SPQ is a 31-item true/false endorsement measure (range = 0-31) that describes a range of situations involving interactions with spiders, such as, “I avoid going into the cellar if there may be spiders about”.
As a measure of self-reported threat, contamination, and global affective associations (SA) participants rated how well they thought spiders fitted with the attribute categories dirty, threatening, and negative on a 10 cm visual analogue scale (VAS) ranging from not at all (0) to very well (10).
In addition, participants completed the spider Disgust Scale (AMDS: Armfield & Mattiske, 1996), which assesses individuals’ feelings of disgust concerning spiders. Individuals are asked to rate on a 7-point scale (0-6) to what extend they agree with 8 statements like, “I think spiders would feel unpleasant / disgusting when I touch them”, or “I think spiders are dirty, disgusting animals” (range = 0-42).
Behavioral Approach Test. 
The Behavioral Approach Test assesses how closely participants dare to approach a medium sized house spider (see also de Jong et al., 2000). Participants were asked to perform 8 steps that gradually increased the spiders’ proximity, ranging from looking at the spider in a closed jar to guiding the spider over the hand (range = 0–8). 
Procedure
The data presented here are part of a larger study on (automatic) affective evaluations. Due to space limitations only the measures relevant to the present research questions are addressed here. Data on global affective associations will de described in a separate paper (see Huijding, 2005). The design of the study is shown schematically in Figure 1. The high-fearful participants were randomly assigned to the treatment group (TG) or the treatment control group (TCG). However, seven participants were included directly in the TG group because the traveling time to and from the lab was too long to be included in the TCG group. After a short introduction and an initial reaction time task, half of the participants started with the threat IAT, the other half with the dirty IAT. Following this, participants completed several self-report measures including the SA, SPQ, and AMDS, and finally the BAT. After the first assessment, participants in the TG received the treatment (see below). Participants in the TCG got a 2-hour break and then completed the IATs again before also receiving treatment. The treatment was given by a therapist in a separate room and took about 2.5 hours. After the treatment all participants got a short break, returned to the assessment room and completed the post-treatment assessments. These were identical to the first assessments. During all assessments the order of tasks was the same, and participants received the same task version at each assessment. Participants in the non-fearful control group (NFCG) completed all measures once, following the same procedure as the first assessment for the high-fearful participants. 
- Insert Figure 1 About Here -
Treatment
The exposure treatment was given by 5 students (all women) who had almost finished their Clinical Psychology Masters at the University of Groningen, and had successfully passed an elementary training in behavior therapy. They received an additional training concerning the presently used treatment, a 2,5 hours hierarchical in vivo exposure along the lines of  Öst (1989) (see also de Jong et al., 2000). The authors supervised the therapists throughout the study.
Results
Data reduction
All analyses are based on IAT-effects calculated with the now widely used algorithm proposed by Greenwald, Nosek, & Banaji, (2003). Note in passing that for all analyses below the pattern of results was similar when using the traditional algorithm (Greenwald et al., 1998). We report the recommended D3-measure (for details see Greenwald et al., 2003). IAT-scores were calculated so that positive effects indicate relatively fast responses when spiders shared the response key with either dirty or threatening. The IAT-effects are reported in Table 1. The IAT-effects are similar to Cohen’s d effect size and can be interpreted as the strength of the difference between both critical IAT phases. The split-half reliability of the presently used IAT’s was good with Spearman-Brown corrected correlations between test-halves ranging from .68 to .92 (M = .82).
Pre-treatment 
Self-report and behavioral measures. Summary statistics are shown in Table 1. One-way ANOVA’s with group as between subject variable and two a-priori contrasts showed that while the phobic and non-phobic participants differed significantly in terms of their SPQ-scores (t(87) = 20.8, p < .01), AMDS-scores (t(87) = 12.7, p < .01), SA-global affect (t(87) = 12.8, p < .01), and the number of steps completed during the BAT (t(87) = 9.3, p < .01), both phobic groups differed on none of these measures (for all t(87) < 1.4, p > .2).
Analyses of the mean SA-threat and SA-dirty scores, using a 2 Attribute (threatening, dirty) x 3 Group (NFCG, TCG, TG) ANOVA with repeated measures for Attribute, and reverse Helmert contrasts for Group, only revealed a significant effect of Group (F(2, 87) = 115.2, p < .01, η2 = .73). As expected, no significant difference between both phobic groups emerged (p > .8), while overall phobic individuals reported to associate spiders more strongly with threatening and dirty than did the non-phobic individuals (p < .01). 
-Insert Table 1 About Here-
Implicit Association Tests. A 2 Attribute (threatening, dirty) x 3 Group (NFCG, TCG, TG) ANOVA with repeated measures for Attribute, and reverse Helmert contrasts for Group, on the mean IAT-scores, showed a main effect of Attribute, (F(1, 87) = 22.4, p < .01, η2 = .21). This indicates that the IAT-scores for the dirty IAT were overall higher than for the threat IAT. However, as both IATs used different contrast categories it is difficult to interpret the meaning of this difference. More importantly, a main effect of Group emerged, (F(2, 87) = 6.0, p < .01, η2 = .12). The a priori contrasts showed that while there was no significant difference between both phobic groups (p > .7), phobic individuals overall showed stronger spider-threat and spider-dirty associations than did the non-phobic individuals (p < .01). This pattern was similar for spider-threat and spider-dirty associations (F(2, 87) < 1).
Validity of the IAT
To explore whether the threat and dirty IAT’s reflect specific associations, their relationship with the AMDS and the SPQ was assessed. As the SPQ is a general fear of spiders questionnaire it was expected to be significantly correlated with both the threat IAT and the dirty IAT, while the AMDS was expected to be only significantly correlated with the dirty IAT. In line with these hypotheses, both the threat-IAT (r = .30, p < .01) and the dirty-IAT (r = .32, p < .01) were modestly but significantly correlated with the SPQ, whereas only the dirty-IAT (r = .28, p < .01), and not the threat-IAT (r = .18, p = .09), was significantly correlated with the AMDS (but note that these correlations do not differ significantly form each other). 
Incremental predictive validity
To test whether specific threat and contamination-related associations have additional predictive power for avoidance next to global affective associations a hierarchical regression was performed with pre-treatment BAT performance as the dependent and the global affect, threat and dirty SA measures, and the IAT measures as the predictor variables. SA-global affect was entered first, followed by SA-threat, SA-dirty and the IAT measures in the second step. Summary statistics for the regression analyses are shown in Table 2.
The analysis showed that self-reported global affective associations with spiders significantly predicted individuals’ BAT performance, F(1, 89) = 82.7, p < .001, R2 = .49 (adjusted R2 = .48); SA-global affect, β = -.70, t = -9.1, p < .001. When the self-reported and automatic spider-threat and spider-dirty associations were included the overall model remained significant, F(5, 84) = 20.4, p < .001, and a significant additional amount of variance was explained, R2 change = .06, p < .05. However, the SA-threat was the only significant predictor in the model, with the SA global affect being marginally significant; SA-global affect, β = -.28, t = -2.0, p = .054, SA-threat, β = -.29, t = -2.0,  p < .05, SA-dirty, β = -.19, t = -1.5,  p > .1, IAT-threat, β = .01, t < 1, IAT-dirty, β = -.07, t < 1. 
-Insert Table 2 About Here-
Pre-post treatment change
To explore pre to post treatment changes the SPQ, AMDS, SA-global affect, and BAT-scores were each subjected to a 2 Assessment (pre, post treatment) x 2 Group (TG, TCG) ANOVA with repeated measures. The mean self-reported spider-threat and spider-dirty associations and the IAT-scores were each subjected to a 2 Assessment (pre, post treatment) x 2 Attribute (threatening, dirty) x 2 Group (TG, TCG) ANOVA with repeated measures. In this analysis the pre treatment IAT-score of T0 is used for the TG and of T1 for the TCG (see Figure 1). Finally, to test whether changes in IAT-scores over the course of treatment in the TG were significantly stronger than changes over the course of a 2-hour break in the TCG, the IAT-scores were subjected to a 2 Assessment (first, second) x 2 Attribute (threatening, dirty) x 2 Group (TG, TCG) ANOVA with repeated measures. In this analysis the IAT-score of T0 is the first assessment and that of T1 the second assessment (see Figure 1). Thus, Assessment effects indicate treatment effects for the TG but test-retest effect for the TCG.
Following treatment participants reported less fear, disgust, and global negative associations with spiders, and showed less overt avoidance, as indicated by significant main effects of Assessment for the SPQ (F(1, 58) = 99.4, p < .01, η2 = .63), the AMDS (F(1, 57) = 190.8, p < .01, η2 = .77), the BAT (F(1, 58) = 153.9, p < .01, η2 = .73), and the SA-global affect (F(1, 57) = 94.5, p < .01, η2 .62). These effects were independent of Group (all F’s < 2.2, p > .1). 
Self-reported spider-threat and spider-dirty associations also showed clear improvement over the course of treatment. That is, a significant main effect of Assessment emerged (F(1, 58) = 115.3, p < .01, η2 = .67), which was independent of Group (F(1, 58) < 1), and Attribute (F(1, 58) = 2.0, p > .1, η2 = .03). 
The IAT-scores showed no clear improvement over treatment. The crucial main effect of Assessment was not significant (F(1, 55) = 2.6, p > .1). Only a significant main effect of Attribute emerged (F(1, 55) = 18.4, p < .1, 2 = .25), indicating that the IAT-scores for the dirty IAT were overall higher than for the threat IAT. Importantly, the analysis of treatment versus test-retest effects did show a significant main effect of Assessment (F(1, 57) = 4.8, p < .05, η2 = .08), indicating that the IAT-scores were significantly lower at the second than at the first assessment. This effect was independent of group (F(1, 57) < 1). This indicates that the IAT-scores changed independent of whether participants had already received the treatment or not. Again the main effect of Attribute emerged (F(1, 55) = 18.4, p < .1, 2 = .25). None of the other effects was significant. 
Discussion
The major results can be summarized as follows: 1) Threat and contamination-related associations discriminated equally strongly between spider phobic and non-phobic individuals on the IATs and the self-report measures; 2) Meanwhile, only the self-reported spider-threat associations showed incremental predictive validity for participants’ overt avoidance behavior next to self-reported global affective associations; 3) Finally, although the treatment appeared to reduce self-reported threat and contamination-related associations no treatment specific changes were evident on the IATs.
In line with previous research (Teachman & Woody, 2003), the present IAT successfully differentiated between phobic and non-phobic individuals. Given the use of prototypical contrast categories it can more convincingly be argued that spider phobic individuals show strong spider-threat and spider-disgust associations. In addition, the pattern of correlations tentatively suggests that the IATs measured specific associations. 
In concert with the self-report data these findings indicate that spiders are represented as potentially contaminating as well as potentially threatening/harm inflicting animals. This is in line with the recent finding that spider fearful individuals display inflated expectancies of both harm and disgust-related consequences following spider stimuli (van Overveld et al., 2006), and findings reported by Sawchuck et al. (2002) that although spider phobic individuals’ fear scores were higher than disgust scores, only the latter predicted fear group membership. These results support the idea that fear of spiders is, at least partly, fuelled by a fear of contamination.
Meanwhile, only associations with threat showed incremental predictive validity for participants’ overt avoidance behavior, suggesting that threat associations are more important than contamination-related associations. This seems to conflict with previous findings indicating that particularly spiders’ disgust evoking properties are related to spider fear (e.g., de Jong & Muris, 2002; van Overveld et al., 2006). One testable explanation is that the present category label “threatening” confounded harm and contamination-related associations. That is, something contaminating may be experienced as threatening when there is a chance of physical contact, like during the BAT. The threat-associations may thus have reflected a combination of harm and contamination-related concerns. Unlike previous findings of Teachman and Woody (2003), the IAT-measures had no incremental predictive validity for participants’ overt avoidance behavior next to self-reported associations with spiders in the present study. However, Teachman et al. (2003) used a composite of several IATs in their regression analysis that may reflect the global affective value of the combined evaluations rather than specific associations. Global automatic affective associations have more often been found to predict BAT performance (e.g., Huijding & de Jong, 2005). The important finding here is that specific automatic associations apparently explain only a limited amount of variance in relatively controllable (avoidance) behavior. As fear-related automatic affective associations have been found to have specific predictive power for relatively spontaneous fear responses (e.g., Egloff & Schmukle, 2002; Huijding & de Jong, 2006) the next step would be to test the predictive validity of specific automatic associations for more spontaneous fear and disgust-related responses. 
A final goal of this experiment was to assess the malleability of automatic threat and contamination-related associations. Although the present treatment appeared to have ameliorative effects on a number of outcome measures, including the self-reported threat and contamination-related associations, no treatment specific effects emerged on either IAT. Note, however that because only the IAT was included at re-test (T1 for the TCG), it cannot be ruled out that the pre-post treatment changes on the measures other than the IAT were also due to test-retest rather than treatment effects. Meanwhile, given the fact that several studies have found self-report measures of spider fear and the BAT to remain stable over a waiting period (e.g., Thorpe & Salkovskis, 1997; Dewis et al., 2001) it seems at plausible that these effects were predominantly caused by treatment effects. Although the pattern of results on the IAT was in the expected direction there were no significant changes from pre to post treatment. One explanation for this finding may be that a one-session exposure treatment is insufficient to change specific automatic associations. This would be in line with recent conceptualizations of automatic associations as relatively slow changing constructs (e.g., Strack & Deutsch, 2004). In apparent support of this, Teachman and Woody (2003) did find spider-disgust associations, as indexed by their IAT, to be reduced following treatment. As they used a 3-session, rather than a single session exposure in vivo treatment, this may have allowed newly acquired associations with spiders to become more fully ingrained. Meanwhile, these treatment effects need to be interpreted with some caution, as this earlier study did not include a no-treatment control group. Importantly, the present results showed a significant decrease in the size of the IAT effects with repeated assessment, regardless of whether participants had received the treatment in between. These test-retest effects suggest that participants learn to overcome the crucial interference effects (cf. de Jong, van den Hout, Rietbroek, & Huijding, 2003). Such learning effects are also suggested by the often-reported order effects of congruent-incongruent response mappings on the size of IAT-effects. This implies that the IAT may not be ideally suited for repeated assessments and would plead for split-half, between-subject assessments, rather than repeated within-subjects assessments when using this type of tasks.
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Stimulus words in the IATs
Threatening:		threatening, attacking, lethal
Not threatening:	neutral, normal, average
Dirty:			nasty, vile, dirty
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Table 1. 
Means and Standard Deviations of the Self-Report and Behavioral Measures Pre and Post Treatment as a Function of Group.
				Pre-treatment								Post-treatment			
Measures			NFCG			TCG			TG			TCG			TG	
Age				35.2 (13.1)a		32.9 (10.2) a		35.0 (12.0) a
Education			4.1 (1.2)a		3.9 (1.2) a		4.0 (1.5) a
SPQ				2.4 (3.6)a		21.4 (4.5) b		20.2 (3.8) b		14.4 (5.8)c		13.6 (6.7) c	
AMDS 			10.5 (7.2)a		33.6 (8.4) b		32.0 (7.9) b		15.3 (7.9) c		17.1 (9.4) c
BAT				7.7 (0.9)a		3.7 (2.1) b		4.0 (2.2) b		6.9 (1.9) c		6.9 (1.8) c	
SA
Spider-negative 		2.6 (2.1)a		8.1 (2.3) b		8.8 (1.7) b		4.7 (2.6) c		4.5 (3.5) c	
Spider-disgusting		2.3 (2.3)a		8.1 (2.7) b		8.3 (2.4) b		4.6 (2.7) c		4.4 (3.1) c
Spider-threatening		2.4 (2.4)a		8.7 (1.8) b		8.8 (1.3) b		4.9 (2.9) c		4.1 (3.3) c
IAT-effects
Threat			-0.30 (0.55)a		0.11 (0.56) b		-0.00 (0.61) b		0.07 (0.37) b		-0.00 (0.48) b
Disgust			0.04 (0.52)a		0.37 (0.61)b		0.41 (0.54) b		0.20 (0.31)b		0.22 (0.30) c/b
Note. For each row different superscripts indicate significant (one-tailed) differences between groups (for the TG the pre and post treatment IAT-disgust scores differ significantly, while the post treatment IAT-disgust scores for the TG and TCG do not differ significantly). VAS-rating ranged from 0 (not at all) to 10 (very much). NFCG = Non-Fearful Control Group, TCG = Treatment Control Group, TG = Treatment Group. Education ranged from 0 (no education) to 6 (masters degree); SPQ = Spider Phobia Questionnaire (range 0-31); AMDS = Armfield & Mattiske Disgust Scale (range 0-48); BAT = Behavioral Approach Test (range 0-8); SA = self-reported associations (range 0-10); IAT-effect = Implicit Association Test effect, with higher scores indicating stronger automatic associations between the attribute (threat or disgust) and spiders. Note that the IAT-effects are closely related to Cohen’s d effect size.
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